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SPECIFICATIONS 

1 . TITLE OF INVENTION 

Video camera and video camera system using video camera 

2. CLAIMS 
[Claim 1] 

A video camera comprising: 

an image pick-up device photo-electrically converting a formed optical image; 
an activating circuit activating the image pick-up device; 

a signal processing circuit performing a predetermined processing on an output 
signal of the image pick-up device and producing predetermined motion video data; 

a compression circuit performing a predetermined data compression on the motion 
video data and producing compressed video data; 

a storage device storing the compressed video data; and 

a digital signal output device outputting the compressed video data read from the 
storage device to an outside of the video camera body. 
[Claim 2] 
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The video camera set forth in claim 1, wherein the storage device is fixed inside a 
video camera body. 
[Claim 3] 

The video camera set forth in claim 1, wherein the storage device is a 
semi-conductor memory. 
[Claim 4] 

The video camera set forth in claim 3, wherein a semi-conductor memory to be 
used as the first storage device is consisted of a multi-layer of a plurality of memory 
wafers. 
[Claim 5] 

The video camera set forth in claim 1 , wherein the semi-conductor memory is a 
disk-type memory. 
[Claim 6] 

The video camera set forth in claim 1 further comprising: 

a decompression circuit decompressing compressed video data from the storage 
device; 

a TV signal processing circuit converting decompressed motion video data to a TV 
signal; and 

a TV signal output device outputting the TV signal outside. 
[Claim 7] 

The video camera set forth in claim 6, wherein the digital signal output device 
outputs the compressed video data outside and is a digital signal input/output device 
inputting compressed video data from an outside, and the decompression circuit 
decompresses compressed video data from the digital signal input/output device. 
[Claim 8] 

The video camera set forth in claim 1 further comprising: 
a TV signal input device; and 

a TV signal processing circuit converting the motion video data input from the TV 
signal processing circuit to the motion video data, wherein the compression circuit 
performs a data compression processing on motion video data converted by the TV 
signal processing circuit, and produces the compressed data. 
[Claim 9] 

The video camera set forth in claim 1 further comprising: 

a communication circuit sending out compressed data read from the storage 
device to an outside network. 
[Claim 10] 

A video camera system comprising: 

an image pick-up device photo-electrically converting a formed optical image; 
an activating circuit activating the image pick-up device; 
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a signal processing circuit performing a predetermined processing on an output 
signal of the image pick-up device and producing predetermined motion video data; 

a compression circuit performing a predetermined data compression on the motion 
video data and producing compressed video data; 

a first storage device storing the compressed video data; 

a video camera body including a first digital signal output device outputting the 
compressed video data read from the storage device to an outside of the video camera 
body; 

a first digital signal input device being detachably connected to a first digital signal 
output device of the video camera body and inputting the compressed video data; and 

an external recording system being larger in a capacity than the first storage 
device and including a second storage device storing the compressed video data input 
by the first storage device. 
[Claim 11] 

The video camera system set forth in claim 10, wherein the first digital signal 
output device is a first light emitting device converting an electric signal indicative of the 
compressed video data and outputting the converted signal outside, and the first digital 
signal input device is a first light receiving device converting the light signal from the 
light emitting device to the electric signal. 
[Claim 12] 

The video camera system set forth in claim 10, wherein the external recording 
system further includes a second digital signal output device outputting the 
compressed video data read from the second storage device, the video camera body is 
further detachably connected to the second digital signal output device of the external 
recording system and includes a second digital signal input device inputting the 
compressed video data, a decompression circuit decompressing the compressed video 
data input by the second digital signal input device, a TV signal processing circuit 
converting motion video data decompressed by the decompression circuit, and a TV 
signal output device outputting the TV signal outside. 
{Claim 13} 

The video camera system set forth in claim 12, wherein the first digital signal 
output device and the second digital input device are a sort of a first digital signal 
input/output terminal transmitting data bidirectionally, and the first digital signal input 
device and the second digital signal output device are a sort of a second digital signal 
input/output terminal being detachably connected to the first digital signal input/output 
terminal. 
[Claim 14] 

The video camera system set forth in claim 12, wherein the second digital signal 
output device is a second light emitting device converting an electric signal indicative of 
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the compressed video data to a light signal and outputting the converted signal outside, 
and the second digital signal input device is a second light receiving device converting 
a light signal from the light emitting device to an electric signal again. 
[Claim 15] 

The video camera system set forth in claim 14, wherein the TV signal output 
device is a third light emitting device converting the TV signal to a light signal and 
outputting the converted signal outside, and the external recording system further 
includes a third light receiving device converting a light signal from the third light 
emitting device, and a TV signal output device outputting the TV signal from the third 
light receiving signal outside. 
[Claim 16] 

The video camera system set forth in claim 10, wherein the video camera body 
further includes a TV signal input device inputting a TV signal from an outside, and a 
TV signal processing circuit performing a predetermined processing on the TV signal 
and producing the motion video data. 
[Claim 17] 

The video camera system set forth in claim 10, wherein the first storage device is 
fixed inside the video camera body. 
[Claim 18] 

The video camera system set forth in claim 10, wherein the first storage device is a 
semi-conductor memory. 
[Claim 19] 

The video camera system set forth in claim 18, wherein a semi-conductor memory 
to be used as the first storage device is consisted of a multi-layer of a plurality of 
memory wafers. 
[Claim 20] 

The video camera system set forth in claim 10, wherein the first storage device is a 
disk-type memory. 
[Claim 21] 

The video camera system set forth in claim 10, wherein a connection between the 
first digital signal output device and the first digital signal input device is established by 
loading the video camera body on a predetermined position of the external recording 
system. 
[Claim 22] 

The video camera system set forth in claim 10, wherein the external recording 
system further includes an AC adapter producing a direct current from a direct current 
power source and a power source output terminal, the video camera system further 
includes a power source input terminal inputting the direct current power source from 
the power source output terminal, and a chargeable battery to which the direct current 
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power source input by the power source input terminal is delivered, and when 
transmitting the compressed video data from the first digital signal output device to the 
first digital signal input device, the battery is charged. 
[Claim 23] 

The video camera system set forth in claim 22, wherein connections between the 
first digital signal output device and the first digital signal input device and between the 
power source output terminal and the power source input terminal are established by 
loading the video camera body on a predetermined position of the external recording 
system. 
[Claim 24] 

A video camera system comprising: 

an image pick-up device photo-electrically converting a formed optical image; 
an activating circuit activating the image pick-up device; 

a signal processing circuit performing a predetermined processing on an output 
signal of the image pick-up device and producing predetermined motion video data; 

a compression circuit performing a predetermined data compression on the motion 
video data and producing compressed video data; 

a first storage device storing the compressed video data; 

a first digital signal input/output device outputting the compressed video data read 
from the storage device to an outside of the video camera body and inputting the 
compressed video data from an outside; 

the decompression circuit performing the compressed video data input by the first 
digital signal input/output device and producing the motion video data once again; 

a video camera body including a TV signal output device outputting the TV signal 
outside; 

a second digital signal input/output device being detachably connected to a first 
digital signal input/output device of the video camera body, inputting the compressed 
video data from the video camera body, and outputting the compressed video data to 
the video camera body; and 

an external recording system being larger in a capacity than the first storage 
device, storing the compressed video data input by the second digital signal 
input/output device and including a second storage device delivering the stored 
compressed video data to the second digital signal input/output device. 
[Claim 25] 

The video camera system set forth in claim 24, wherein the first storage device is 
fixed inside the video camera body, 
[claim 26] 

The video camera system set forth in claim 24, wherein the first and second digital 
signal output devices are consisted of a light emitting device converting an electric 



6 



signal indicative of the compressed video data and outputting the converted signal 
outside, and a light receiving device converting an entered light signal to the electric 
signal. 
[Claim 27] 

The video camera system set forth in claim 24, wherein the video camera body 
further includes a TV signal input device inputting a TV signal from an outside, and the 
TV signal processing circuit performs a predetermined signal processing on the TV 
signal and produces the motion video data. 
[Claim 28] 

The video camera system set forth in claim 24, wherein the first storage device is a 
semi-conductor memory. 
[Claim 29] 

The video camera system set forth in claim 24, wherein the first storage device is a 
disk-type memory. 
[Claim 30] 

The video camera system set forth in claim 24, wherein a connection between the 
first digital signal input/output device and the second digital signal input/output device is 
established by loading the video camera on a predetermined position of the external 
recording system. 
[Claim 31] 

The video camera system set forth in claim 24, wherein the external recording 
system further includes an AC adapter producing a direct current from a direct current 
power source and a power source output terminal outputting the direct current power 
source, the video camera system further includes a power source input terminal 
inputting the direct current power source from the power source output terminal, and a 
chargeable battery to which the direct current power source input by the power source 
input terminal is delivered, and when transmitting the compressed video data from the 
first digital signal input/output device to the second digital signal input/output device, 
the battery is charged. 
[Claim 32] 

The video camera system set forth in claim 31 , wherein connections between the 
first digital signal input/output device and the second digital signal input/output device, 
and between the power source output terminal and the power source input terminal are 
established by loading the video camera body on a predetermined position of the 
external recording system. 
[Claim 33] 

A video camera comprising: 

an image pick-up device photo-electrically converting a formed optical image; 
an activating circuit activating the image pick-up device; 
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a signal processing circuit performing a predetermine^ processing on an output 
signal of the image pick-up device and producing predetermined motion video data; 

a compression circuit performing a predetermined data compression on the motion 
video data and producing compressed video data; 

a storage device storing the compressed video data; 

a digital signal output device outputting the compressed video data read from the 
storage device to an outside of the video camera body; 

a decompression circuit performing compressed video data from the storage 
device; 

a TV signal processing circuit converting the decompressed motion video data; and 
a TV signal output device outputting the TV signal outside. 

[Detailed description of 'the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a video camera using a semi-conductor memory or 
a disk-type memory as a video-recording device and a video camera system using the 
video camera. 
[0002] 

[Description of the Prior Art] 

In a conventional video camera, as described in [National Technical Report] Vol.37 
No.3 Jun.1991 pp.263-272, a video tape recorder (VTR) is used as a recording device 
of a video taken with a video camera, and the video camera and VTR are housed in 
one box. The taken video is recorded on a tape by VTR housed in the box, and 
replacement of the tape enables long time video data to be recorded. However, in 
such the unified video camera/VTR-type camera, as a part of VTR cannot be made 
smaller than a VTR cassette tape in principle, a video camera cannot be achieved that 
is as ultra compact a size as a cassette. 
[0003] 

Then, as described in the video camera disclosed in Patent laid-open application 
gazettes H06-253251 and H04-328966, without using VTR, by compressing video data 
taken with a camera and recording the compressed data on a semi-conductor memory, 
it has been proposed to achieve an ultra compact video. According to the prior art 
described herein, the semi-conductor memory is put into an IC card such that a user 
can replace the semi-conductor memory freely like a VTR tape, and is configured so as 
to be detachable from the video camera body. 
[Problem(s) to be Solved by the Invention] 

[0004] 
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But, the IC card using the semi-conductor memory is generally more expensive 
than the video tape, and is not suitable for long-time storage of the video data. For 
this reason, when duplicating the video data to a video tape using a separate 
stay-at-home (stationary) VTR for long-term storage of video data, the duplication takes 
much time as taken with a video shooting, and thus, a great deal of burden is put on a 
user. Also, in this case, video data recorded by a digital signal is converted back to 
analogue data, so that a feature of a digital recording cannot be utilized. 
[0005] 

If the IC card is configured to be detachable, there is a problem in that it becomes 
more than likely that data is broken down due to static electricity, a terminal malfunction 
or vibration, etc., thereby greatly reducing reliability. On the other hand, when the 
semi-conductor memory is built in the video camera body and is configured to be 
non-detachable, there is a problem in that limited time video data is the only one that 
can be recorded. 
[0006] 

An object of the present invention is to achieve a video camera system 
capable of recording long-time video data using a video camera being an ultra 
compact like a video cassette of 8mm standard and enabling recording/playback, 
and further a video camera system not putting burden on a user for the purpose 
of long-time storage of video data. 

[Means for Solving the Problem] 
[0007] 

In order to solve the aforementioned problems, a video camera of the present 
invention includes an image pick-up device converting a formed optical image 
photo-electrically, an activating circuit activating the image pick-up device, a signal 
processing circuit performing a predetermined signal processing on an output signal of 
the image pick-up device and producing predetermined motion video data, a 
compression circuit performing predetermined data compression processing on the 
motion video data and producing compressed video data, first storage device storing 
the compressed video data and a first digital signal output device outputting the 
compressed video data read from the first storage device to an outside of the video 
camera body. 
[0008] 

Also, the video camera of the present invention includes the video camera body and 
an external storage device, wherein the external storage device is detachably 
connected to a first digital signal output device of the video camera body, and includes 
a first digital signal input device inputting the compressed video data, and a second 
storage device being larger in a capacity than the first storage device and storing the 
compressed vide data input by the first digital signal input device. 
[0009] 
[Function] 
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A storage device built in a video camera body stores compressed video data 
temporarily and the compressed video data is, after completing a video shooting, 
transmitted to an external storage device via a cable, light or a public communication 
line by way of a digital signal output device. Thus, long time storage of video data is 
possible with an external storage device, so that a storage device built in a video 
camera body can use a very compact memory in a size such as a semi-conductor 
memory and/or a disk-type memory in comparison with a conventional video tape. 
Also, if the storage device is fixed so as not to be detached, video data is not destroyed 
due to static electricity and the like. 
[0010] 

Playback of video data recorded in an external storage device inputs again 
compressed video data from the external storage device into a video camera body, and, 
after performing data decompression and converting the data to a TV signal in the 
video camera body, may be implemented by outputting the TV signal into a TV monitor 
and the like. 
[0011] 

[Embodiment of the Invention] 

An example embodiment of the present invention will be described below with 
reference to diagrams. Fig. 1 is a block diagram showing one example embodiment 
of a video camera in accordance with the present invention. Video camera 20 
includes image pick-up device 1, CDS/AGS circuit 2, A/D converter 3, signal 
processing circuit 4, compression/decompression circuit 5, semi-conductor memory 6, 
activating circuit 7, micon (microprocessor-controlled device) 8, TV signal input 
terminal 9, memory controller 12 and D/A converter 17. 
[0012] 

An output terminal of image pick-up device 1 activated by activating circuit 7 is 
connected to an input terminal of CDS/AGS circuit 2. An output terminal of CDS/AGS 
circuit 2 is connected to one of two input terminals of A/D converter 3. TV signal input 
terminal 9 is connected to another input terminal of A/D converter 3. An output 
terminal of A/D converter 3 is connected to an input terminal of signal processing circuit 
4. An output terminal of signal processing circuit 4 is connected to an input terminal of 
D/A converter 17. An output terminal of D/A converter 17 is connected to TV signal 
output terminal 11. Two input/output terminals of signal processing circuit 4 are 
connected to one of four input/output terminals of compression/decompression circuit 5, 
and to micon 8, respectively. Other input/output terminals of 

compression/decompression circuit 5 are connected to digital I/O terminal 10, and 
input/output terminals of micon 8 and semi-conductor memory 6, respectively. Micon 
8 is connected to activating circuit 7, signal processing circuit 4, 
compression/decompression circuit 5 and memory controller 12. Micon 8 is controls 
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semi-conductor memory 6 via memory controller 12. Furthermore, semi-conductor 
memory 6 is built in with a structure such that a user cannot remove it from a video 
camera freely, and its structure prevents video data from being destroyed due to a 
static electricity. 
[0013] 

With such the structure, when used in a camera mode, a photoelectric conversion is 
performed by image pick-up device 1, then a video signal is produced, processing such 
as noise-reduction processing and/or processing to make a signal level flat is 
performed on the video signal in CDS/AGS circuit 2, and the picture signal is converted 
to a digital signal by A/D converter 3. When used in line input mode, a composite 
video signal input from TV signal input terminal 9 is converted to a digital signal by A/D 
converter 3. 
[0014] 

A digital signal output from by A/D converter 3 is delivered to signal processing 
circuit 4. In a case of the camera mode, signal processing circuit 4 produces a 
brightness signal and a color-difference signal, modulates the color-difference signal 
with a color subcarrier, and produces a composite vide signal by further mixing the 
brightness signal. Or in a case of the line input mode, signal processing circuit 4 
separates the digital signal into the brightness signal and a modulated color signal, and 
decodes the modulated color signal into the color-difference signal. 
[0015] 

The composite vide signal produced by signal processing circuit 4 is converted to 
an analogue signal by D/A converter 17, and is output from TV signal output terminal 11. 
The color-difference signal and the brightness signal produced by signal processing 
circuit 4 is delivered to compression/decompression circuit 5, stored in semi-conductor 
memory 6 with data compressed, and, at the same time, is output from digital I/O 
terminal 10. When reading the vide data from semi-conductor memory 6, the 
compressed color-difference signal and brightness signal from semi-conductor memory 
6 are output to digital I/O terminal 10 via compression/decompression circuit 5. The 
compressed video data is decompressed by compression/decompression circuit 5, and 
delivered to signal processing circuit 4. Signal processing circuit 4 modulates the 
color-difference signal with the color subcarrier, and produces the composite video 
signal by mixing the modulated color-difference signal with the brightness signal. This 
composite video signal is converted to an analogue signal by D/A converter 17, and is 
caused to be output from TV signal output terminal 11 . 
[0016] 

As described above, in this video camera, as a recorder, the semi-conductor 
memory is used, not VTR, so that it becomes possible to make a system as a whole 
very compact. Furthermore, a video signal obtained by a picture taking is temporarily 
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stored in the semi-conductor memory with data compressed, video data stored in the 
semi-conductor memory is output from the digital I/O terminal. For this reason, by 
transmitting this video signal to an external storage device provided at an outside of 
video camera 20, the video signal can be stored. The video signal is output from the 
digital I/O terminal as digital data, so that deterioration of an image quality cannot arise 
even when the signal is duplicated. Moreover, as the input terminal and the output 
terminal for the analogue TV signal are provided, even a video signal recorded by an 
analogue VTR can be stored in the external storage device by converting the analogue 
signal to the digital signal, the digital data stored in the semi-conductor memory can be 
also viewed by the existing TV monitor. Furthermore, in this video camera, the 
semi-conductor memory is fixed with the structure such that it cannot be removed 
freely by the user, so that it is possible to prevent the semi-conductor memory from 
being damaged. 
[0017] 

Fig. 2 is a diagram showing one specific example of semi-conductor memory 6 
shown in Fig. 1. Semi-conductor memory 6 is consisted of a multi-layer of memory 
wafers 61 to 65. With this structure, without increasing an IC chip size of 
semi-conductor memory 6, it is possible to increase a recording capacity, thereby 
enabling increase in an amount of data to be temporarily stored in semi-conductor 
memory 6 without increasing a size of video camera 20. 
[0018] 

Fig. 3 is a block diagram showing another example of the video camera according 
to the present invention. The same symbols are used in the parts corresponding to 
those in Fig.1, so their explanations will be left out. What is different from the video 
camera of Fig. 1 is that, instead of semi-conductor memory 6, hard disk 13 is used. 
Hard disk 13 is fixed on video camera 20 with a structure such that a user cannot 
remove it outside from the camera freely, and is structured preventing breakdown due 
to vibration accompanying with attachment and detachment. This video camera can 
provide the same effects as with the video camera of Fig. 1. Furthermore, as a 
storage capacity of the hard disk is generally larger than that of semi-conductor 
memory 6, it makes possible to largely increase an amount of video data to be 
temporarily recorded in the video camera. 
[0019] 

Fig. 4 is a block diagram showing another example of the video camera according 
to the present invention. The same symbols are used in the parts corresponding to 
those in Fig. 1, so their explanations will be left out. What is different from the video 
camera shown in Fig. 1 is that communication modem 15 and communication I/O 
terminal 16 are provided. One of input/output terminals of 

compression/decompression 5 is connected to one of input/output terminals of 
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communication modem 15, and another input/output terminal of communication 
modem 15 is connected to communication I/O terminal 16. Furthermore, 
communication I/O terminal 16 is connected to a public communication network and 
the like. On the other hand, a user similarly connects an external recording system 
such as VTR and the like set up in a house, etc. to the communication network. Video 
data compressed by compression/decompression circuit 5 or video data read from 
semi-conductor memory 6, compressed by compression/decompression circuit 5 and 
delivered from compression/decompression circuit 5 is transmitted from communication 
I/O terminal 16 by way of communication modem 15 to the described external 
recording system to the described external recording system via the public 
communication network. This video camera can provide the same effects as with the 
video camera of Fig. 1, and further a user can shoot a video for a long hour without 
carrying the external recording system with him/her. The communication modem is 
built in video camera 20, but it may be provided outside video camera 20. If the video 
camera of Fig. 3 is provided with the communication modem and the communication 
I/O terminal, the same effects can be obtained. 
[0020] 

Fig. 5 shows one specific example of signal processing circuit 4 and data 
compression/decompression circuit 5 in the video cameras shown in Figs. 1, 3 and 4. 
Signal processing circuit 4 includes camera signal processing circuit 34, TV signal 
processing circuit 35, modular 38 and switches 33, 36 and 37. 
Compression/decompression circuit 5 includes compression circuit 41 , decompression 
circuit 42 and switches 39, 43, 44, 45 and 46. Data delivered from digital I/O terminal 
10 to compression/decompression circuit 5 is delivered to decompression circuit 42 via 
switches 45 and 44. Output data of decompression circuit 42 becomes output data of 
compression/decompression circuit 5 via switch 39. The output data of 
compression/decompression circuit 5 is input to signal processing circuit 4. Data input 
to signal processing circuit is delivered to modular 38 via switches 36 and 37. An 
output signal of modular 38 becomes an output signal of signal processing circuit 4. 
The output signal of signal processing circuit 4 is delivered to a D/A converter. 
Microprocessor-controlled device 8 is connected to switches 33, 36, 37, 39, 43, 44, 45 
and 46, camera signal processing circuit 34, TV signal processing circuit 35, modular 
38, compression circuit 41 and decompression circuit 42. 
[0021] 

Action will be described below. Compressed video data input from digital I/O 
terminal 10 is decompressed by decompression circuit 4 Action will be described below. 
Compressed video data input from digital I/O terminal 10 is decompressed by 
decompression circuit 42 in compression/decompression circuit 5, and then is output 
from compression/decompression circuit 5. Video data output from 
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compression/decompression circuit 5 is input to signal processing circuit 4, is 
modulated by modular 38, and is output from signal processing circuit 4. A modulated 
video signal output from signal processing circuit 4 is converted to an analogue signal 
by D/A converter 17. Switches 33, 36, 37, 39, 43, 44, 45 and 46 are switched 

over in advance in such a manner that the above-described actions are taken by the 
micon. In the example embodiment, although semi-conductor memory 6 is used as a 
memory for recording video data built in video camera system 20, hard disk 13 may be 
used, too. 
[0022] 

Fig. 6 is a block diagram showing one example of a video camera system using the 
video camera of Fig. 1. Although the video camera of Fig.1 is used herein, any of 
video camera in Fig. 3 or 4 may be used. External recording system 23 to be 
connected to video camera 20 is connected via digital I/O terminals 10 and 71. Digital 
I/O terminal 71 delivers data to memory controller 14 and semi-conductor memory 18. 
Semi-conductor memory 18 delivers data to digital I/O terminal 71 and data storage 32. 
Memory controller 14 delivers control data to semi-conductor memory 18. Data 
storage 32 delivers data to semi-conductor memory 18. 
[0023] 

Action in which compressed video data stored in semi-conductor memory 6 is 
transmitted to external recording system 23 in the video camera system of Fig. 6 will be 
described below. Compressed video data stored in semi-conductor 6 is transmitted to 
semi-conductor memory 18 via compression/decompression circuit 5, digital I/O 
terminal 10 of video camera 20 and digital I/O terminal 71 of external recording system 
23. The compressed data is transmitted via compression/decompression circuit 5, but 
the data is transmitted in a state of being compressed. The video data once 
transmitted to semi-conductor memory 18 is further transmitted to detachable data 
storage 32. 
[0024] 

Action in which compressed video data stored in external recording system 23 is 
decompressed and converted to a TV signal in the video camera system of Fig. 6 will 
be described. Compressed video data stored in detachable data storage 32 is 
decompressed by compression/decompression circuit 5 via semi-conductor memory 18 
of external recording system 23, digital I/O terminal 71, and digital I/O terminal 10 of 
video camera 20. Furthermore, decompressed data is converted to the TV signal by 
signal processing circuit 4, further converted to an analogue TV signal by D/A converter 
17, and is output via TV signal output terminal 11. This TV signal is input to a TV 
monitor and the like, and is displayed as a video image. 
[0025] 

According to this video camera system, as a recording device of video camera 
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system 20, semi-conductor memory 6 is used, and as semi-conductor memory 6 is 
provided with a capacity enough to record temporarily, an ultra compact video camera 
can be achieved. Furthermore, compressed video data after taking a video is 
transmitted to external recording system 23 and when playing back content of external 
recording system 23, compressed video data stored in external recording system 23 is 
output as a TV signal after it is input to video camera 20 and is decompressed, so that 
a long-hour video data can be recorded and played back. And, as video data 
transmitted between video camera 20 and external recording system 23 is compressed 
video data, it can be transmitted at high speed. As a recording device of external 
recording system 23 is detachable data storage 32, a recordable amount of video data 
is not limited by replacing data storage 32. And, when video data of video camera 20 
is transmitted to external recording system 23, as the video data is transmitted to data 
storage 32 again after the video data is transmitted to semi-conductor memory 18 once 
at high speed, video camera system 20 is set released from a transmitting work faster 
than the video data is directly transmitted to data storage 32. Furthermore, a TV 
signal input from an outside can be recorded and played back in external recording 
system 23. 
[0026] 

Fig. 7 is a block diagram showing another example of the video camera system 
using the video camera of Fig. 1. Fig. 7 is what semi-conductor memory 18 of 
external recording system 23 and data storage 32 thereof in the system of Fig. 6 are 
replaced with hard disk 19. This is used when video data is recorded in a hard disk of 
PC. Even this system can provide the same effects as in the system of Fig. 6. 
[0027] 

Fig. 8 is a diagram showing an example of a connection of each device in the video 
camera system of the present invention. Herein, external recording system 23, TV 
monitor 22 and analogue VTR 21 are connected to video camera 20. TV signal input 
terminal 9 of video camera 20 is connected to analogue VTR 21, digital I/O terminal 10 
of video camera 20 is connected to external recording system 23 and TV signal output 
terminal 11 is connected to TV monitor 22. Video camera 20 and external recording 
system 23 used herein may be any of what has been described before. But, in a case 
of the video camera shown in Fig. 4, communication I/O terminal is not used herein. 
Like this, connecting each device enables video data recorded in a memory 
(semi-conductor memory 6 and/or hard disk 13) used for a temporary recording built in 
video camera 20 to be transmitted to external recording system 23 and be monitored 
with TV monitor22. Also, video signal is played back with analogue VTR 21 and is 
input to TV signal input terminal 9, and can be duplicated to external recording system 
by processing the video data as described above. 
[0028] 
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Fig. 9 is a diagram showing another example of a connection of each device in the 
video camera system of the present invention. Video camera 20 is connected to TV 
monitor 22 and digital VTR 27. Video camera 20 may be any of what is shown in Figs. 
1 , 3 and 4. Digital I/O terminal 10 of video camera 20 is connected to digital VTR 27, 
and TV signal output terminal 11 of video camera 20 is connected to TV monitor 22. 
Like this, a connection of each device enables video data recorded in a memory 
( semi-conductor 6 and/or hard disk 13) used for a temporary recording built in video 
camera 20 to be transmitted to digital VTR 27 and/or be monitored with TV monitor 22. 
[0029] 

Fig. 10 is a diagram showing another example of the video camera system of the 
present invention. Video camera 20 is connected to public communication network 24, 
and communication modem 25 is connected to communication network 24. PC 26 is 
connected to communication modem 25. Herein, the video camera shown in Fig. 4 is 
used as video camera 20. Communication I/O terminal 16 of video camera 20 is 
connected to communication modem 25 via public communication network 24. Video 
data is send from communication modem 25 to PC 26. Like this, a connection each 
device permits video data recorded in a memory (semi-conductor memory 6 and/or 
hard disk 13) used for a temporary recording to be read, and be transmitted from 
communication I/O terminal 16 to communication modem 25 via public communication 
network 24. Accordingly, video data can be taken into an internal memory of PC 26 
set up at a place different from video camera 20. 
[0030] 

Fig. 11 is a block diagram showing another example of the video camera system of 
the present invention. This video camera system consists of video camera 20 and 
external recording system 23. Video camera 20 includes image pick-up device 1, 
CDS/AGS circuit 2, A/D converter 3, signal processing circuit 4, 
compression/decompression 5, semi-conductor memory 6, activating circuit 7, 
microprocessor-controlled device 8, memory controller 12, D/A converter 17, 
photo-electricity converters 28a, 28b and 28c, light receiving devices 76b and 77b and 
light receiving devices 76a and 77a. External recording system 23 includes 
semi-conductor 18, memory controller 14, photo-electricity converters 28d, 28e and 28f, 
light emitting devices 74b and 75b, light receiving devices 74a and 75a, digital I/O 
terminal 71, TV signal input terminal 72 and TV signal output terminal 73. An output 
signal of image pick-up device 1 activated by activating circuit 7 is delivered to 
CDS/AGS circuit 2. A light signal input from light receiving device 77a is delivered to 
photo-electricity converter 28c. An output signal of CDS/AGS circuit 2 and an output 
signal of photo-electricity converter 28c are delivered to A/D converter 3. An output 
signal of A/D converter 3 is delivered to signal processing circuit 4. An output signal of 
signal processing circuit 4 is delivered to D/A converter 17, microprocessor-controlled 
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device 8 and compression/decompression circuit 5. An output signal of D/A converter 
17 is delivered to photo-electricity converter 28b. An output signal of photo-electricity 
converter 28b is delivered to light emitting device 77b. Compression/decompression 
circuit 5 delivers data to signal processing circuit 4, semi-conductor 6, photo-electricity 
converter 28a and microprocessor-controlled device 8. Photo-electricity converter 28a 
delivers data to compression/decompression circuit 5 and light emitting device 76b. 
Light receiving device 76a delivers data to photo-electricity converter 28a. 
Microprocessor-controlled device 8 delivers control data to activating circuit 7, signal 
processing circuit 4, compression/decompression circuit 5 and memory controller 12. 
Memory controller 12 delivers control data to semi-conductor memory 6. Light 
emitting device 76a of video camera 20 is connected to light receiving device 74a of 
external recording system 23 by light. Light emitting device 77b of video camera 20 is 
connected to light receiving device 75a of external recording system 23 by light. Light 
receiving device 77a of video camera 20 is connected to light emitting device 75b of 
external recording system 23 by light. Light receiving devices 74a and light emitting 
device 74b are connected to photo-electricity converter 28b. Photo-electricity 
converter 28b delivers data to memory controller 14 and semi-conductor 18. 
Semi-conductor memory 18 delivers data to photo-electricity converter 28d and digital 
I/O terminal 71. Memory controller 14 delivers control data to semi-conductor 18. A 
signal input from light receiving device 75a is delivered to photo-electricity converter 
28e. An output signal of photo-electricity converter 28e is delivered to TV signal 
output terminal 73. A signal of TV signal input terminal 72 is delivered to 
photo-electricity converter 28f. An output signal of photo-electricity converter 28f is 
delivered to light emitting device 75b. 
[0031] 

Fig. 12 shows an example of a connection of each component of the video camera 
system of Fig. 11. Light emitting device 77b of video camera 20 is connected to light 
receiving device 75a of external recording system 23. Light receiving device 77a of 
video camera 20 is connected to light emitting device 75b of external recording system 
23. Light emitting device 76b of video camera 20 is connected to light receiving 
device 74a of external recording system 23. Light receiving device 76a of video camera 
20 is connected to light emitting device 74b of external recording system 23. Digital 
I/O terminal 71 of external recording system 23 is connected to digital VTR 27. TV 
signal output terminal 73 of external recording system 23 and TV signal input terminal 
72 thereof are connected to analogue VTR 21. TV signal output terminal 73 of 
external recording system 23 is connected to TV monitor 22, too. Furthermore, in a 
state of video camera 20 being arranged on a predetermined position of external 
recording system 23, light emitting devices 76b and 77b, and light receiving devices 
76a and 77a of video camera 20 are arranged such that light emitting devices 76b and 
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77b, and light receiving devices 76a and 77a are optically connected to light receiving 
devices 74a and 75a, and light emitting devices 74b and 75b of external recording 
system 23. 
[0032] 

Next, action of the video camera of Figs. 11 and 12 will be described. The action 
until video data shot with the camera is recorded in semi-conductor memory 6 is the 
same as the example of the video camera of Fig. 1 . 
[0033] 

First of all, action until a TV signal input from an outside is recorded in 
semi-conductor memory 6 via external recording system 23 will be described. An 
output signal of analogue VTR 21 is input from TV signal input terminal 72 of external 
recording system 23. This TV signal is photo-electrically converted by external 
recording system 23, and is input to video camera 20 via light emitting device 75b and 
light receiving device 77a. The TV signal is photo-electrically converted by video 
camera 20, and further is converted to a digital signal by A/D converter 3. A TV signal 
processing such as Y/C separation, decoding, etc. by signal processing circuit 4 is 
performed on a video signal being converted to the digital signal. Video data 
produced by the TV signal processing is recorded in semi-conductor memory 6 in a 
state of being compressed with compression/decompression circuit 5. 
[0034] 

Next, action until compressed video data recorded in semi-conductor memory 6 is 
transmitted to digital VTR 27 via external recording system 23 will be described. 
Compressed video data recorded in semi-conductor memory 6 is input to 
photo-electricity converter 28a via compression/decompression circuit 5, and is 
photo-electrically converted. Photo-electrically converted and compressed video data 
is input to external recording system 23 via light emitting device 76b and light receiving 
device 74a. In this case, the video data is transmitted in a state of being compressed 
although it is via compression/decompression circuit 5. Video data is 
photo-electrically converted by photo-electricity converter 28d in external recording 
system 23 and is transmitted to semi-conductor memory 18. The video data 
transmitted to semi-conductor memory 18 once is transmitted to digital VTR 27 via 
digital I/O terminal 71. 
[0035] 

Next, action until compressed video data recorded in digital VTR 27 is 
decompressed, converted to a TV signal and is displayed on TV monitor 22 will be 
described. Compressed video data recorded in digital VTR 27 is photo-electrically 
converted after via digital I/O terminal 71 of external recording system 23 and 
semi-conductor memory thereof. Photo-electrically converted video data is input to 
video camera 20 via light emitting device 74b and light receiving device 76a. Video 
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data input to video camera 20 is photo-electrically converted once again, is 
decompressed by compression/decompression circuit 5, is converted to a TV signal by 
signal processing circuit 4 and is photo-electrically converted after the data is converted 
to an analogue signal by D/A converter 17. Photo-electrically converted signal is input 
to external recording system 23, is input TV monitor 22 via light receiving devices 77a 
and 75a and TV signal output terminal 73 of external recording system 23 and is 
displayed as a video image. 
[0036] 

This video camera provides the same effects as those in Fig. 6. Furthermore, 
external recording system 23 is a station of video camera 20. That is, video camera 
20 and external recording system 23 are connected by light emitting devices 76b and 
74b and light receiving devices 74a and 76b, and the TV signal is also connected by 
light emitting devices 77b and 75b and light receiving devices 75a and 77a. As an 
input/output of the TV signal is implemented by TV signal input terminal 72 of external 
recording system 23 and TV signal output terminal 73, analogue VTR 21 stays 
connected to TV signal input terminal 72 and TV signal output terminal 73 in advance, 
TV monitor 22 stays connected to TV signal output terminal 73 in advance, and further 
digital VTR 27 stays connected to digital I/O terminal 71 in advance, and when data is 
transmitted between these VTR 21, 27 or TV monitor 22 and video camera 20, it is 
enough to just place video camera 20 on external recording system 23, and there is no 
inconvenience for connecting cables upon transmitting data. Furthermore, even when 
video camera 20 as a whole is contained in a waterproof housing box to use 
underwater, etc. and terminals cannot be provided outside, data can be transmitted by 
the light connection. Although the data transmission between video camera 20 and 
external recording system 23 is conducted by the light connection, a connection via a 
metal terminal, not photo-electricity converter, the light receiving device and light 
emitting device, reduces further costs of the data transmission. 
[0037] 

Fig. 13 is a block diagram showing another example of the video camera system of 
the present invention. Battery 81 for video camera 20 and AC adapter 82 of external 
recording system 23 are connected by input terminal for charge 83, output terminal for 
charge 84 and common cable 85. Common cable 85 implements transmission of 
digital video data and also a delivery of an electric power from the AC adapter to the 
battery. Cable 85 implements transmission of digital vide data between video camera 
20 and external recording system 23 via digital I/O terminals 10 and 71 and a DC 
electric power generated by an AC current through AC adapter 82 is delivered to 
battery 81 via output terminal for charge 84, cable 85 and input terminal for charge 83. 
When transmitting video data between video camera 20 and external recording system 
23, battery 81 can be charged by AC adapter 82 via cable 85. For this reason, even if 
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a residual capacity of battery 81 of video camera 20 is low prior to the data 
transmission work, the battery can be charged easily at the same time during the data 
transmission work. 
[0038] 

Fig. 14 is a diagram showing another example of the video camera system of the 
present invention. In the same way as the camera system of Fig. 13, battery 81 for 
video camera 20 and AC adapter 82 built in external recording system 23 are 
connected by input terminal for charge 78 and output terminal for charge 79. 
Transmission of video data between video camera 20 and external recording system 
23 is conducted by the light connection. Furthermore, A DC electric power generated 
by the AC current is delivered to battery 81 via output terminal for charge 79 and input 
terminal for charge 78. Output terminal for charge 79 and input terminal for charge 78 
may be any one of a contact-type using a metal terminal or a non-contact type using 
electromagnetic conduction. In this system, as external recording system 23 is a 
station of video camera 20 similar to the camera system of Fig. 13, when transmitting 
data between VTR's 21 and 27 and TV monitor 22 and video camera 20, it is enough to 
just place video camera 20 on a predetermined position of external recording system 
23. Accordingly, there is no inconvenience for connecting the cables upon 
transmitting data, and in the same way as the camera system of Fig. 12, video camera 
20 can be charged at the same time during data transmission. In the same way as 
the camera system of Fig. 12, although data transmission between video camera 20 
and external recording system 23 is conducted by the light connection, a connection 
via a metal terminal, not the photo-electricity converter, the light receiving device and 
the light emitting device, may be used. 
[0039] 

[Effect of the Invention] 

According to the present invention, in comparison with the camera system using the 
conventional VTR, it is possible to make a recording portion compact and achieve an 
ultra-compact video camera. As temporarily recorded data can be transmitted to the 
external recording system set up at a home, there is no need for carrying many tapes 
when travelling. Data to be transmitted is compressed, so that a transmission time 
can be shortened and the digital signal does not cause deterioration of the image 
quality. Furthermore, video data recorded in the semi-conductor memory or the hard 
disk inside the video camera after taking the video image is transmitted to the 
semi-conductor memory of the external recording system, the hard disk thereof or the 
data storage thereof, and as video data recorded in the external recording system is 
input to the video camera and is output as the TV signal after being decompressed, the 
long hour video data can be recorded and/or played back. Moreover, as the battery of 
the video camera can be charged when transmitting video data between the video 
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camera and the external recording system, a charge work can be simplified. 
[Brief Description of the drawings] 

Fig. 1 is a block diagram showing one example of the video camera according to the 
present invention. 

Fig. 2 is a diagram showing one example of the semi-conduct memory used as the 
recording device of the video camera according to the present invention. 
Fig. 3 is a block diagram showing another example of the video camera according to 
the present invention. 

Fig. 4 is a block diagram showing another example of the video camera according to 
the present invention. 

Fig. 5 is a block diagram showing the signal processing circuit and the 
compression/decompression of the video camera according to the present invention. 
Fig. 6 is a block diagram showing one example of the video camera system according 
the present invention. 

Fig. 7 is a block diagram showing another example of the video camera system 
according to the present invention. 

Fig. 8 is a brief diagram showing an example of a connection of the video camera 
system to other devices according to the present invention. 

Fig. 9 is a brief diagram showing another example of the video camera system 
according to the present invention. 

Fig. 10 is a brief diagram showing another example of the video camera system 
according to the present invention. 

Fig. 11 is a block diagram showing another example of the video camera system 
according to the present invention. 

Fig. 12 is a brief diagram showing another example of the video camera system 
according to the present invention. 

Fig. 13 is a block diagram showing another example of the video camera system 
according to the present invention. 

Fig. 14 is a brief diagram showing another example of the video camera system 
according to the present invention. 
[Description of denotations] 

1 IMAGE PICK-UP DEVICE 

2 CDS/AGS CIRCUIT 

3 A/D CONVERTER 

4 SIGNAL PROCESSING CIRCUIT 

5 COMPRESSION/DECOMPRESSION CIRCUIT 

6 SEMI-CONDUCTOR MEMORY 

7 ACTIVATING CIRCUIT 

8 MICROPROCESSOR-CONTROLLED DEVICE 

9 TV SIGNAL INPUT TERMINAL 
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10 


DIGITAL I/O TERMINAL 


11 


TV SIGNAL OUTPUT TERMINAL 


12 


MEMORY CONTROLLER 
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FIGURE 5: 

34 CAMERA SIGNAL OROCESS 

35 TV SIGNAL PROCESS 
38 MODULATOR 

41 COMPRESSION CIRCUIT 

42 DECOMPRESSION CIRCUIT 
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E««B«fc 0 *>7C§fiT*&o-r\ 1 Ofi' 

[0 0 0 9] 

CffflM e^^^^^WcrtRSti^EttHttlltt, E 
tinSPOEtB^BT'frft^ScOTN If -r**/^**^ 

yftif, «*ovTRT--^tJt^p**c/hfflafeo* 

*(**>6»)Wrtfti^«fc'5tcHffi'rntf, B>«SlftkJc 

[ooio] ft*5> wwEawBfciaaistifciwfcf*-- 



So 

[0 0 1 1 ] 

K CDS/AGC0K2, A/DK»»3, «^10a 

A*rt»9* ^^;H/0*B?l 0, fUeg^Hi 
*/*ffi^l U ^^'J^yfD^ 1 2, StfD/A«» 

[00123 mm®&7 icz-oTmrnztizmmm? i 

©fflrtB?^ CDS / A G C HUES 2 OA^W^SS 
CD S/AG C0B2Offi*lB : ?«:, A/D^ 

i^nso A/DS£«a3<offl*«i?«4, bjmhbb 

fii, D/AI^1 KDXJimttm&'ZtlZa D/A 

1 7 oaawm** xutrA^w^iS^i ucjg 

filUB 5 <D 4 OOAlHA4BfO 1 o&tFv^r a > 8 tc 

f-fy^i/o*r i o, v^nvs&tf^NMM^e 
y 6©AU;&B^c**si«£n*o ^-rnvste, b 

KIUB7, A^ffiSIHB4, E«#fi@B5Rtf**:»J 

3 >ha-7 i 2ics«£ft*o ^nvsit p^ty 
[ooi3] frfrgmmc&^r, *^5*-"FT*ffl 

AWSBStU CO«»«^»CCDS/AGCElB2 

xtjtfia? 9frt>\jiz nrzm&&»mm$ a/d k&« 
[0014] A/Dg»s-3^e»ffl*$n5f-f^;i/ 

d#JQSmB4lc«*&;*tt£o rt*^— K© 
if^tcti, A4MLBBB4U, »fi«#fcfefi«^«r* 

*-F<0«£fctt* A*§flyilHlB 4 W\ rV^*;W§*§ 
*»«A**fflllftA*i:fc#*U KM&A9&&B 

[0 0 15] A«^BB4T£«*ftfc««*«A# 



«NJB¥8-1 1 6 4 8 1 

D/A«iftBi 7Tr^ny«#tca»*n, -ru 

B4T£j*;SftfcftflA*fc«WA*li* EE*&««[e]S8 

5tc«^^ns ?->Ettsn?¥**;<*y 6WBS 

?iofcaw3*ft* 0 c^EBSftfcW*-^-* 
4»c«B«n*. «^jaa@B4tt, c©feBA<t*fi 

S«t* 0 C©«£l»»A*«D/AB«Bl 7T7t 
D^A^teBBLT^ueA^fflaillFFl ifr&UtfrT 

[0 0 16] fiLhOJ:?^ coe-r**;*^^ IE 

SftfcBMfcT*-***^ s^#;i/ 1 /0J»»6Hi*«ft 
S 0 *ct. vf^*>«^2 0O^»k:K»fc»»rai 
KBtecoBftflk^-^iKart-sctteJ:?), W«A*I 

tf"C#* ^WfM^yteKBLfcvVS^l/f^fcBE 

[0017] B2tt, 0 i tcfcttS^Stt^y 6 0- 
**»J ^x>n-6 1—6 5*«BLT*WcLfcfc©T?* 

s 0 coBrt^^ntf, *W*«U60i co-^x 

[0 0 18] H3(i. ^fmiCkZYZTXtlX^OtibCO 
Bl<0lff**^7fcSfi:5O«, *f^^U6 0ft 
^U>«5gT tf«^72 0 0 W»6tlT* D > 



x * * * v \z -mm.? % wtf&x- * <ds* £ o £ < r 

COO 1 93 ^4te, *«^<fcSlf*r^-*^5cOffi(3[> 

SHII/O*?! ' 6 i:T**3 0 JE*S#^[I}B 

5 <0 1 O^AfflaM? tfafi-t-rA 1 5 ©Affi^*? 

««*n, aa^er'A i sot d i ^Affl**iwi 
f§ i /ojb? i 6 fc«tt*nT^* 0 s etc, jifi i / 

^BEBStlfclRBf*-** ***** 6*6 
snfc««-r-*«\ iifi^e-r A 1 StcfcOiifi I/O 

*^9fcM*7*^fc3i«i/oJiT*w*hHr. na 

[00 20] last*. HK B33fctf04Oeft*^ 
^lC*3t*£<I^«lJI[iJB4 £^-*JE^#3IIh]B5<D- 

jajnnB 34, fi/ zmmoMBK 3 5 , 3 

8, X^7f3 3, 3 6Rtf3 7*S«. ffi8i#;g[H] 
B 5 t*, Eft&UlB 4 1 , #g[s]B 4 2, X^7f39, 
4 3, 4 4, 4 5&tf4 6*St5. TJiWAsl /O 

m?i ojcOffinwftaasKiflaesnfcf*-^**, * 

fa*IIB4 2t&ttJ*J-r-*«\ X-fyf3 9t^LTE 
HSffSHiSSOai^x-^fcJQrSo JESI^SUlB 5 Offl 
*>-r-*te, «#fflJIlHlB4lt:A2j*nao «#fflaial 
84CA*?n/:f-^^ X^7f3 6, 3 7^1 
T«BS3 8fc:««&;2rft3o 83SI83 8©ai*«§tif 

^fflsiaiB4om^fi^^aso «#«is@B4<oai*j 

D/Agft»fc«tt;a?*X5o ^3>8«X>T 
7f3 3, 3 6, 3 7, 3 9, 4 3, 4 4, 4 5, 4 
6, #p<^f§*§«!3IlH]B3 4, xU£{I#Syi!HlB3 
5, fflBi[elB4 1, #SBB4 2K1»MS 

[00 21] KTtOHfttKWt*. 1 / 

0B?1 0*OA»«nte£Eli«*ifel|IM»7 f -*W:, ffi 
tt#«@B5<0*O#ftlHlB4 2T#fi?nTE«#fi 



(6) »H¥8-1 1 6 4 8 1 

HlB5«J:?m*l3*iSo flEtt#ft@B5J:&tti*j*tifc 
Wi«-r-*(*, «#*MBtt4k:Aas*u KBB3 8 

■effiBsnrfli#jflaHB4*oa**n*. «#«ui 

B*4 *0B**hftffl«hft««IW, D/AB 
33, 36, 37, 39, 43, 44, 45, 4 6147 

flJLTI^««V, cnt*>v- Fx-fX* 1 3Tt><fcV\ 
[0 0 2 2] H6f£* ^ 1 OtT-r^-^y -^^rffll^ce^ 

fc, ccm 0 lOlfT***^^*^^^ B3$ 

fc^iS4oif7 r ^-*^'5'Oi/^-rn^r^i^rt«fci/\ c 

dfft*^7 2 0fc»«Sft*tt»IB8aai2 3 14, 
?*-f i>*/M/0*3Pl 0fcf-f^H/OiT7 1 
*fl*LT«ttS*lT^So f-f^;W/OW7 1 
(4, «ij3>hD-9 1 4fc*W«U 1 8fc-r- 

^*«*e-r«o u i 8(4, f>f^w /o 

$S^7 1 il-r-^X hU-^3 2tC^-^^^t-^o 

■pcqeyavha— ■ 7 1 4«, ¥«***y 1 sicMW-r 
-^^Mt^c f-^Xh ^32 (*, ¥«H*** 

y 1 8tcf-^^TOti>o 

[0 0 2 3] J^T, a6 0e^^^7^X^AtC*5W> 
T, ^»<*^^rU 6tC§ES^tlT^SEE«l^n^«#'7 f 

-#*w«E«ttB2 3 ic$mznz®mc^T$m 
*rs 0 *«M*^*y 6*cia««tiTv^EEi8*nfcRi» 

7*— ffi8S#;llUB5, Iff*?*** ^2 OOf-f S> 

*;m/o«hm 0, ar/n««a«K«2 3©f^^ 
B¥*km*u 1 stc^^n^^x-***, $e>tc 

[0 0 2 4] B6©i£x*;&;*5^Xxi>te*3^ 

- * ^#flTf U trfflWfcBSW « BfWcov^CKB 
t5o »KPllie«:f ff -*XhU-^3 2»c|S««nTt^ 
SfEWSftfclWfrr--*!** K»1E«KB2 3©¥*f* 
^t'J 1 8, -r-f 1/048^7 1, acftf^** 

^7 2 0.<Df-f^I/08fl 0*^LTE«#« 

#4EraiHlB4T'rHf«*i:a»«n, ^^tcD/A^ 

^§§1 7T*7 , ^n^£o-ri^tf{i^tc^$n, futre 
t v^e-^^tcA^^nrs^i: LTJRLajsn^o 

[0 0 2 5] COlf^^^^^X-rAtC^n^, tf-r 

* * * ^^st 2 0 4>eB¥R k * y 6 *« 



(7) 



«fH¥8-1 1 6 4 8 1 



££o Sfc, 1^***72 0Rtfn»E»««2 3£> 

2 sOKB^BKiBK^Bftx-** h >*3 2 -e» 
Z<DX\ COT— *XhU-^3 2£r£gW£c:i:l;:«fc 

T, tT^^7^^2 0O^«f f -^^ei5fH^H2 3 

^6A*Lfe7 L Hf«^*nffllS««H2 3tC^liLfc 

[0 0 2 6] B7fcJ\ 0 1 <D\£7 i *tJ*7*m^tz\*7 : 

H7tt, 0 6 OS/^x^fc*3tt*^fflEa«ll 2 3 <D¥ 
Bf***U 1 8 t-T—ZX h >*3 2*>v- KfwX 
*i 9fcB#8W.fcfc©T**o cttli, /^ynvo/> 

[0 0 2 7] H8^ *^^cOtf ^^7^ v^X-r^tC 

f«^7 2 0^ ttfl3iBfltttB2 3, TV*r.*2 
2, 7toyVTR2 1^»«m^«o tT-r^*^ 
72 0^)'rUtf{i^A*«8 : ?9«7'f*DyVTR 2 1 lc 
»««ti, tf**^7 2 OtD-r-f mi/0«Tl 

1 HiTV«^2 2ta«mo CCT^Slff 

**^5 2 oatf^»ESsi2 3ii$fcfca>^fcfc©o 

6*A-Ff-fX* 1 3) lcK»SftT^*0Mfrr 
-**»»E«BB2 3fcl6a&Lfc?K TV€-^2 2 

R2 1tK»fif*SiLT, fcf-r^?S7y^2 OOfb 

[0 0 2 8] 0 9te, ^^cOtr^^^^^X-rA^C 
^7 2 0(i, TV«*2 2atff-f^;l/VTR2 7 



co-r-f s>*;l/ 1 /0*g^ l 0 ti-r-f ^*;l/V T R 2 7 fc 

»8?n, e^a^^oo^ueB^aiaB?] i 

ttTV*-*2 2fc»tt*fV6. <:oj:a*c*BB*» 
STTSCiiKJcoT, e^tf**^ 2 0 flQ-f$fB§l/S 
(*W^J6^a-Kt^^1 3) tclB 
BLfcttBx-^fcx^^Jl/VTR 2 7fc(SJSLfc 
Ox TVt-^2 2T^^LfcO-TSc: tOT**. 
[0 0 2 9] 0 1 Ote, *S^eft*^7^Xfi» 

7 2 0«»«<D5i«« 2 4 JC»tt«n. 5IfI$8 2 4 
tCfcfciHI-t-r A 2 5A««?ntV^o i§<§^erA2 5 
tcti/^V^^nvtfzL-^ 2 6A<»tt?tiSo CCT' 
tttff****^ 0 t LTB 4 ic^Lfctf 7****5* 

2 4*frLrmm*T2±2 sicaei^n 

So COjlfi^T r jU2 5J:t)^-Vt;l/3Vtfa-^2 

scttc^or. tr-7***^9 2orto-iwa»ffl©^ 
nr^swf-^^ w*ffl«n. iii/o«f i 

6^6 2 4^LT31«^7 r A2 5 tcSkiM 
$ns 0 ftoT, lff ff **^^2 0i:ttWO»m*C»B 

[0 0 3 0] 0 1 Hi, *^tC«fcSlf-r^7J>«7i/X 

^7***^5 2 Ofc^fflJtBBSB 2 3T«««nSo tr 
f«^72 0^ BBX?1« CDS/AGCIeIB 
2, A/D««S3, «*MHBB4* ffi&§{$g[DB 
5, ^WtU6, ffi»jla]B7, v^n>8, 
^yhP-712, D/A»»B1 7, 7tBS»»2 8 
a. 2 8 b, 2 8 c. WE*? 7 6 bRtf 7 7 b, Rtf 
S7t« ; P7 6 a, 7 7 aWt*. JttWEflWB 2 3 
tt, ¥aS#**'J i 8> ^^Uayhn-7 1 4, 3KB 
g&gg 2 8 d , 2 8 e , 2 8 f, 587^*? 7 4b, 75 
b»f7 4a, 7 5a, f^^;H/OW7 
K rl/ If flWAfcB? 7 2 & tfr U If B^tH**? 7 

(oatiimmts cd s/AcciaiB2fc«ae^n*o s 

7fc*^7 7 a±0A*«tlft3tt«*tt, 7fcBS?»«2 8 
ctC«*&^nSo CDS/AGC(H]B2C0ffi^(i^i:7t 
.BBBH2 8 cOBAWtt, A/Da«B3tc«l6^ 
nSo A/Da»B3 0fflAflf», B^fflaiHlB 4 
TO^nSo «^«WlilB4.0ffl*«^«:, D/ARB 
Bl 7 fcv>T3V8 fcfftB»filslB5tc«l&«nSo D 
/AS«Bl 7<Dffl*«#H\ 7t«ffi»S2 8b*C«te 

?nso 3t«a5»S2 8 b<oai*«#«, ^^7 7 

btc«^^ns 0 E3B#fil§!B5**. (l^fi[iSil9]B4 t 
U 6 fc7tm^»S2 8 a ^v^nvstc^- 
^^l&ltt^o 7tBSBB2 8a». JE^#SIe]B 



5 £%ttfg?7 6 blCx-^fcflttSLT^So S«*T 
7 6 a (t, «SaS»S2 8 alCx-^fcfltt&LT^Sp 
v-Y^yste, igSjlslffi7i:fi^ffl^lHlg&4i:EE^ffg 
IslK5i:^^:Un>hP-^ 1 2teM»¥— **0»ei, 
T^So ^^j3VhD-7 1 2(4, «J Sin 

?7 6 a 14, nSPfiES«H2 3<OH««?7 4 b tftV 
gi?ntV>S 0 m*^7 2 0(0»«JR?7 6 b 
*4, 3©»t«?7 4 a fcftT*«*S£ft 

tt^. £7****^2 0<b«Jt*?7 7 btt, ttSME 
SSB2 3©»tt*?7 5 a fcftT««S*lT1^3o £ 
f«^72 0 <D§ftiSt? 7 7 a t4, #3512^811 2 3 
©«Jt*?7 5 b t^g^^tlTV^c §^1^7 4 
a fcS5«*?7 4 b*4, 9tMX3IM2 8 dlC«K;S*rC 
t^o ft«a*»2 8d^ ^€U3>ha-7l4fc 
*m#**V 1 8tC-r-^^^LTl>^o 
"J 1 8(4, ft^»82 8 d tTjVZfrl/O^l 

*4, y i sicmm^-^^m^Lr^^o s 

3ttiR^7 5 a^6AA«nftOTtt, tt«g»82 8 e 

2*&Aasnfc«*§u:, ««a«»2 8 f tceassn 

So 3MEES82 8 f ©HJ*Mi*tfcJ\ fg#*?7 5 btc 
[0 0 3 1 ] ^ 1 2*4, ^ 1 1 Otf-r^^^^^X-rA 
ytm^7 7 b*4, ttfiME»«B2 3<0S«SRf7 5 a t 

aa^ntt^. ef**^7 2oo$**f77a 

(4, nfflEO&M2 3 0»«*?7 5 b fc«B**TEV 
So lff«^7 2 0OMlgf7 6 b«, MfflBStt 
12 3 4)9K*?7 4 a fcftttSftT^So ^T^tl* 
720 7 6 a (4, WSPiESSH 2 3 OfS^fe^ 

^7 4 bi»K*nr^*. KanE&£B2 aof^y 

*;l> I /0«B?7 1 (4, ^*;l/V T R 2 7 fc«tt<* 
nn^ 0 *SEBttB2 3 0^U£ft*BftJI7 7 3 
i:fH;WA»«?7 2li, 7tu?VTR2 1^ 

7 3*4TV*r.*2 2i:i»S?nn>5o Sfc, tT-r 
*ii* : ?2 03:tt8ra2S£ffi2 3 0Br£©ffiBlc**fe 
#B"C, ef**^72 0O«**f7 6b, 7 7bS 
tf 3ft*? 7 6a, 7 7 a (4, ftgWESSSB 2 3 Oftjfc 
i?7 4a, 7 5 atttfSS**? 7 4 b, 7 5btc^¥ 

[0 0 3 2] &*C, 0 1 1 RtfH 1 20^7^^-^^^^ 
[0 0 3 3] *t\ »»*0A*L3fefl/eW*»» 



(8) »H¥8-1 1 6 4 8 1 

■fttO^THHBtS. 7tayVTR2 KDtti^if 
*4, #ffltE&SB2 3CDirUt£{§^A;W?7 2*5 A 
*j*n*o CO-rUlf{§^C4, JWfESSB2 3T*tt« 
^&*n, 58316*? 7 5 b, B»*?7 7 a^LTlf 

*^2 0T3fc««»S*iT, <*5*cA/Dg»83fc«fc 
[0 0 3 4] 3Wc, HUMM^y 6teiE«sn-tv*JE 

*;i/VTR2 7tciEas-r**T?o»ff*«fl8'r«. ¥» 

EEM«MlBK5*^LT»milB2 8 afcA*)**u 

ttv SS**? 7 6 b, »«T7 4 at^LTWWBB 
HB2 3*CA*>£nS 0 &*5, CC7)i§-£, ffi&S#g[n]SS 
5*ttLT^Stf, x-*t4E*6*nfc££&&<*n 
So Wf§rr-**4, j^SPIE^B2 3T*, 3fc«g»82 

8 dfc«fc^Ttt««ifti*nT¥»f***y 1 srcKass 
Mo *w***y i sjc-MKassnfcBt*^-* 

(4, -r-f^*;V I /OB? 7 i^LTr^^;WT 
R 2 7 ^^n^o 

[0 0 3 5] f*-f y#^VTR2 7JCiHS?nr 

LTTVt-^ 2 2*CWLB^$TOlMlHCO^TSftW 

-ts e f-f^i/VTR 2 7fciE»£ftTi^sffiBisft 

fcl»«7*-**4, ttS$IE^S2 3^^1/0 
B?7 1, 1 8*ftLfetfc ««R»«n 

So ftB^snfcWBx-**** a«*fr4b, § 

ftfg?7 6 a*ftUef**^72 0k:AA?n4. 

as«*n. EnfMBiB 5 -e#s«tu. A*ia9BK4 

<I#*4, ^»E«B6B 2 3 tcA*«tl, ^a5IE^SB2 
3-MBHW7 7 a, «3tt*TP7 5 a St/x UtTfg^B 
*Sf 7 3*^LTTVt-^2 2fcA*Sn, B«£ 
LTBSLB^nSo 

[0036] C(Dlfr^^7T^ ^6O^C0^|W|1$ 
OS»*^»6nSo ^6tC, na5IEil^Si2 3*4, tf-r 
^*^7 2 0©XT—>3>i:^7T§p EP^, \£"r* 
*y^2 0fc^WBE»«H2 3fc«, S63t*?7 6b, 
7 4bfcS«*f7 4a, 7 6atM$tl, *ft % 7 1 
UVf«-^fe«** : ?7 5 a, 7 7 a, »3Wf7 7 b, 
7 5 bt?»«**lT^S. -rUe«^c0Aai^*4, ^95 
IE®^B2 3c07 : -Utf<l#A^ig : ?7 2Mfl/lfff 
UA«?7 3-pRt)nS©^ f-HfOTA**? 7 2 



kfHffflfUi*«?7 3t7tD^VTR 2 1 x 

-f i?#;H/0*B^7 1 Kf-f^VTR 2 7«r^«> 
»«LT*5*. Ctl6VTR2K 2 7, IfdiTVt 
n*22fc, fcf7***^920i:|IB-ev , -*©Kai*fT 

^ fc * **, ' j^BMBsaaB 2 3©±ici;f**^7 2o* 

T?#*o a*5, tfT f **^^2 0fc*HBIHfi«IH2 3W 
[0 0 3 7] 01 3te, *«W»C*«lf'7 f **^9S/X 

o^yfy 8 i i:> »WEfMW2 3icrtjgsnfc 
sjsatf a c 7 *v * a* e> / w r- 'j ^\ot^ oeas t> n a 

5o ^b8 5«> tf-r^-^^^2 0£ttffiE»&B 
2 3 fcOHO-r* S/*;l/8Mfc-r— ££>(K&fc'r * 
I/OttHFl 0Stf7 l*^LTffV\ fro, AC7^ 
^8 2TAC««te<fcoT*£LfcDCft;bti:, 3t« 
fflffl*I«S^8 4. y-^;V8 5RO%ilfflAA«?8 3 
»MT/^rU8 1H:«»m. lff^7 2 0 

£*i8NEflta« 2 3 iHWRfcf^oKasfcfjs 1 e , 

:/Vl/8 5 4MtAC7^8 2 * rU 
^72 0O^7f'J 8 1 Oj51^fiTLtt>Tfe, 

So 

[0 0 3 8] HI 4&, *%^a5kfft*^7^ 

tc, ef**^7 2 0fflo^fU8 1 ftmm& 

■ 2 3«CrtK«tlftAC7^»8 2fcay, 3t«fflA* 
ftg^7 8Stf5tafflffl^«S : ?7 9fcJ:^T»«S*lT^ 
So t!f**^7 2 0 fcj*6flE®SB2 3 fcOBMR-r- 

8 2TACtilCcfc9r^L/cDCI^^ 7E«ffltfJ 
;W?7 9&tfftttffiA2ji8^7 8t^LT/^r'; 8 

O^XfATt, 0 1 2 0*>X-rA*:fp)$Hc, ftSPIB^ 
^®2 3^tf^^^-7 2 0OXf—>3>i:^oT^ 
S<DT% VTR2K 27MTVt-^22i:, lf-r 
^*p<^2 0i:co^r'T f --^cD|c3M^T^i:^(i, ^» 

emm 2 3 com^coffiiitc tr * ^ 2 0 **3 < « 



(9) W 8- 1 1 6 4 8 1 

K:, 7 J -^^hP^lctfx^-*^^2 OOftmkfr? 

cktf«*. a*s> hi 2©$/xf--k*:raaito:, ef* 
^^720 fc*MneMKB2 simo^-^easttjttt 

[0 0 3 9] 

-7*ft%#<i&B#a<a3o $wM2ns-r- 
EEI>*ftTir^*0^<Eai»IH*«*< , raci:*« 

feaus set-, «B«K:ex**pC7noi«wt^t 

7 f -^*«iaS*'r*ci:A^*So S&fc, tf-r** 
* 9 ftffiEflMBtB -eRftf- * L T ^ S 

[H®oB¥ai«^] 

[0 1] ^a^fc^Stf-r**^^©— «*^-r^ny 
*0T*fcS o 

[0 2] *9mtz**VT*ii*5<DGm&m£LX& 
[0 3] ^aWtc^Slfx^^^^OffiOW^-rrn 
[0 4] *58W*cJ:Str7 f **y70fftO«*^'r^a 

y *0T*&S o 

[0 5] ★RWKlASlf^A^^OM^jJHHiiatf 
[0 6] ^fg^JC^Str^^^^^X-rAO— 
[07] *aW*c«fc*^**^^^X-r^OfftO«* 
[08] ^^tCctStf-r^-^^v^X^A^^CD^tg 
[09] ^SWfc.fcSlfx^^y^^X'rAOfBOW* 
[01 0] J: 5 t!f**^ 7'>Xf AOfflOBJ 

[011] *»W*cJ:*tf-r**^5^XT-AOfl60fl« 
[0 12] ^aWtCfcSVf^^y^^XT-AOffiOW 



(10) 



WISH* 8- 1 1 6 4 8 1 
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